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©  A  method  of  making  a  foamable  foil. 

©  This  invention  relates  to  a  method  of  making  a 
foamable  foil  of  at  least  one  thermoplastic  resin  with 
at  least  one  liquid  blowing  agent  incorporated  there- 
in,  said  method  comprising  forming  the  thermoplas- 
tic  resin  into  a  layer  between  two  foils,  said  resin 
comprising  an  excess  of  blowing  agent,  to  form  an 
assembly  comprising  at  least  an  intermediate  layer 
of  resin  with  blowing  agent  and  two  other  layers, 
whereafter  the  blowing  agent  partly  diffuses  from  the 
intermediate  layer. 
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This  invention  relates  to  a  method  of  making  a 
foamable  foil  of  at  least  one  thermoplastic  resin 
with  at  least  one  liquid  blowing  agent  incorporated 
therein. 

Such  a  method  is  known  inter  alia  from  Eu- 
ropean  patent  application  345.855.  A  method  of 
bonding  materials  using  a  foil  impregnated  with  a 
solvent  is  also  described  in  European  patent  ap- 
plication  274.789. 

The  foil  described  in  the  first-mentioned  patent 
application  has  a  number  of  uses,  including  bond- 
ing  materials  to  each  other  with  foaming.  Another 
use  of  such  a  foil  is  the  manufacture  of  sandwich 
materials,  for  example  as  described  in  European 
patent  applications  264.495  and  268.148. 

Such  materials  are  entirely  thermoplastic  and 
consist  of  a  core  material  which  comprises  a  ther- 
moplastic  foam  and  two  top  layers  consisting  of  a 
fibre-reinforced  synthetic  material  such  as  polycar- 
bonate  or  polyetherimide. 

A  foamable  foil  as  described  in  European  pat- 
ent  application  345.855  can  be  used  well  for  the 
manufacture  of  such  sandwich  materials,  by  provid- 
ing  the  foil  in  unfoamed  form  between  two  re- 
inforced  top  layers  and  then  heating  the  assembly, 
so  that  the  foil  foams  and  a  sandwich  material  is 
formed. 

In  European  patent  application  345.855  a  num- 
ber  of  methods  are  given  for  manufacturing  such  a 
foil,  such  as  'solvent  casting'.  The  methods  de- 
scribed  amount  to  either  removing  the  solvent  (  = 
blowing  agent)  only  partly  from  the  synthetic  ma- 
terial  or  afterwards  incorporating  an  amount  of 
blowing  agent  in  the  synthetic  material. 

In  the  practice  of  methods  wherein  the  foil  is 
made  starting  from  a  solution  or  dispersion  of  the 
synthetic  material  in  a  solvent  or  softening  agent 
for  the  synthetic  material,  a  number  of  problems 
may  occur.  It  has  been  found  that  during  the  re- 
moval  of  the  excess  solvent  or  softener,  changes 
occur  at  the  surface  of  the  foil  structure  which 
adversely  affect  subsequent  foaming.  The  reason  is 
that  owing  to  the  fast  evaporation  of  the  blowing 
agent,  a  certain  degree  of  crystallization  or 
'freezing'  of  the  structure  of  the  synthetic  material 
occurs,  with  the  result  that  foaming  takes  place 
insufficiently,  if  at  all,  or  that  the  structure  of  the 
foam  is  poor.  Furthermore,  in  such  a  method,  it  is  a 
disadvantage  that  the  volatile  agents  enter  the  at- 
mosphere.  This  requires  measures  to  be  taken  for 
the  vapours  to  be  caught  and/or  recovered.  It 
would,  therefore,  be  advantageous  if  this  problem 
could  be  solved  at  the  same  time. 

Surprisingly,  it  has  been  found  that  it  is  possi- 
ble  to  make  a  foamable  foil  of  at  least  one  thermo- 
plastic  resin  with  at  least  one  blowing  agent  incor- 
porated  therein,  starting  from  a  thermoplastic  resin 
with  an  excess  of  blowing  agent  incorporated  there- 

in,  without  any  problems  occurring  with  respect  to 
the  structure  of  the  foil. 

The  method  according  to  the  invention  com- 
prises  forming  the  thermoplastic  resin  into  a  layer 

5  between  two  foils,  the  resin  comprising  an  excess 
of  blowing  agent,  to  form  an  assembly  comprising 
at  least  an  intermediate  layer  of  resin  with  blowing 
agent  and  two  other  layers,  whereafter  the  blowing 
agent  partly  diffuses  from  the  intermediate  layer. 

m  Surprisingly,  it  has  been  found  that  in  this  way 
a  foamable  foil  can  be  made  which  can  be  foamed 
in  a  reproducible  manner  without  any  problems. 

According  to  a  first  embodiment  of  the  method 
according  to  the  invention,  the  liquid  or  deformable 

75  thermoplastic  synthetic  material  is  provided  be- 
tween  two  layers  of  a  foil  permeable  to  the  blowing 
agent.  This  may  for  example  be  a  polyester  foil.  By 
virtue  of  the  fact  that  the  diffusion  of  the  blowing 
agent  from  the  intermediate  layer  is  delayed,  a 

20  foamable  foil  is  obtained  having  an  eminent  and 
reproducible  foaming  behaviour.  However,  this 
does  not  completely  solve  the  environmental  prob- 
lem  regarding  the  evaporation  of  an  organic  com- 
pound.  Naturally,  there  is  no  problem  when  water  is 

25  used  as  the  blowing  agent  and/or  other  compounds 
which  are  equally  harmless  to  the  environment. 

After  the  desired  equilibrium  of  diffusion  has 
been  reached,  the  other  layers  are  removed.  The 
blowing  agent  may  have  diffused  through  the  foil  or 

30  may  have  remained  behind  in  it  in  part  or  in  full. 
According  to  this  variant  of  the  invention,  however, 
it  is  normal  for  said  other  foils  to  be  removed  after 
the  desired  equilibrium  has  been  established. 

According  to  a  preferred  variant  of  the  inven- 
35  tion,  however,  covering  layers  of  a  thermoplastic 

resin  are  used,  with  the  blowing  agent  partly  diffus- 
ing  to  the  covering  layers,  these  covering  layers 
thus  becoming  a  part  of  the  finished  foil.  This 
variant  of  the  method  according  to  the  invention 

40  has  one  advantage  in  that  a  good  foil  is  obtained 
and  another  in  that  no  blowing  agent  enters  the 
environment  during  manufacture  of  the  foil.  Accord- 
ingly,  no  complicated  and  costly  provisions  are 
required  for  collecting  and/or  recovering  the  blow- 

45  ing  agent.  This  method  has  a  further  advantage  in 
that  it  is  possible  to  choose  the  amount  of  blowing 
agent  such  that  after  completion  of  the  diffusion 
process,  i.e.  after  a  more  or  less  stable  situation 
has  been  reached,  exactly  enough  blowing  agent  is 

50  present  in  the  foil.  The  evident  advantage  thereof  is 
that  no  loss  of  blowing  agent  occurs  while  at  the 
same  time  the  method  remains  simple. 

It  is  important  that  the  materials  and  the 
amounts  of  blowing  agent  are  chosen  such  that 

55  after  the  partial  diffusion  of  blowing  agent  from  the 
intermediate  layer  to  the  covering  layers,  the  entire 
assembly  forms  a  coherent  foamable  foil,  i.e.  that 
the  product  is  still  a  foil  and  not  some  sort  of 
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the  intermediate  layer. 
The  blowing  agents  are  in  principle  the  same 

as  described  in  European  patent  application 
345.855.  Examples  thereof  are  solvents  for  the 

5  thermoplastic  resin,  physical  blowing  agents,  liquid 
chemical  blowing  agents,  water  and  mixtures  of  two 
or  more  of  these  blowing  agents.  Examples  of 
blowing  agents  that  can  be  used  include  mono-,  di- 
,  and  trichloromethane,  lower  hydrocarbons,  such 

w  as  butane,  pentane,  hexane  and  the  like,  under- 
stood  to  include  the  various  isomers  thereof,  cyclic 
aromatic  and  aliphatic  hydrocarbons,  and  the  like. 

When  polyetherimide  is  used  as  a  thermoplas- 
tic  resin  for  the  intermediate  layer,  it  is  preferable 

75  to  start  from  dichloromethane  as  a  blowing  agent, 
because  with  this  combination  optimum  results  can 
be  obtained. 

In  the  top  layer,  the  synthetic  materials  may  be 
reinforced  with  glass  fibres,  polyamide  fibres,  such 

20  as  aramid  fibres,  polyethylene  fibres,  polyester  fi- 
bres  and  carbon  fibres. 

According  to  the  simplest  embodiment  of  the 
invention,  the  intermediate  layer  consists  of  two 
components,  namely  the  resin  and  the  blowing 

25  agent.  It  is  not  impossible,  however,  that  additives 
are  incorporated  in  the  foil.  Examples  of  such  ad- 
ditives  are  selected  inter  alia  from  the  group  of 
existing  stabilizers,  antioxidants,  fillers  such  as  fi- 
bres  and/or  liquid  crystalline  polymers,  pigments, 

30  flame-retardant  additives,  other  inert  additives  and 
mixtures  of  two  or  more  of  the  components.  Fur- 
ther,  a  softening  agent  may  be  incorporated  in  the 
system,  the  purpose  of  the  softening  agent  being 
to  lower  the  temperature  at  which  foaming  occurs. 

35  In  practice,  such  a  softening  agent  is  useful  only 
when  no  softening  of  the  thermoplastic  resin  occurs 
through  the  presence  of  a  blowing  agent  for  the 
thermoplastic  resin  that  also  acts  as  a  softening 
agent. 

40  Suitable  softeners  include  the  fatty  acids  and 
metallic  soaps  thereof.  APP,  polybutylene,  bitumen, 
or  extender  oil  such  as  naphthalenic  and  paraffinic 
oil  can  also  be  used.  For  this  purpose,  it  is  also 
possible  to  use  waxes,  such  as  microcrystalline 

45  waxes. 
In  certain  cases,  it  may  be  advantageous  to 

incorporate  fibres  into  the  intermediate  layer.  Dur- 
ing  softening  and  foaming  of  the  foam,  the  fibres 
can  orient  themselves  and  have  a  reinforcing  func- 

50  tion.  In  this  case,  it  is  preferable  to  start  from 
relatively  short  and  thin  fibres,  for  example  having 
a  thickness  of  the  order  of  a  few  microns,  for 
example  0.5-5  urn,  and  a  length  of  some  millime- 
ters  at  most,  for  example  0.1-3  mm. 

55  The  intermediate  layer  of  the  foil  according  to 
the  invention  can  be  produced  in  different  ways. 
According  to  a  first  method,  the  starting  product  is 
an  already  existing,  extruded  or  moulded  foil,  which 

viscous  mass. 
In  the  practice  of  this  method,  it  is  possible  to 

start  from  the  same  material  for  the  intermediate 
layer  and  for  the  covering  layers.  It  is  also  possible, 
however,  to  utilize  different  materials  for  them.  In 
that  case,  the  blowing  agent  should  in  principle 
operate  as  a  blowing  agent  for  all  synthetic  materi- 
als  used. 

According  to  yet  another  variant  of  the  method 
according  to  the  invention,  at  least  one  of  the 
covering  layers  consists  of  a  foil  of  a  thermoplastic 
synthetic  material  which  is  reinforced  with  a  woven 
fabric,  knitted  fabric,  fibre  web  or  unidirectionally 
applied  fibres.  In  such  an  embodiment  of  the  meth- 
od  according  to  the  invention,  generally  a  lesser 
excess  of  blowing  agent  is  used,  since  a  reinforce- 
ment  in  the  top  layer  has  an  inhibitory  effect  on 
diffusion.  The  advantage  of  such  an  embodiment  of 
the  invention  lies  in  the  fact  that  in  one  pass  a  pre- 
product  for  a  sandwich  material  can  be  made, 
which  through  simple  heating  will  expand  into  a 
sandwich  material  having  two  fibre-reinforced  top 
layers  and  a  foam  core.  It  is  possible  to  make  a 
sandwich  material  as  a  semi-finished  article  as  well 
as  to  directly  make  a  finished  product  already 
having  the  desired  shape. 

However,  the  method  according  to  the  inven- 
tion  may  also  be  practiced  in  such  a  manner  that  a 
core  layer  of  non-impregnated  foil  is  provided  on 
opposite  sides  with  a  resin  with  an  excess  of  blow- 
ing  agent  (the  intermediate  layer),  while  at  the 
outer  sides  a  covering  layer  is  provided  which  may 
or  may  not  be  permeable.  Preferably,  in  such  a 
case  an  impermeable  covering  layer  is  employed, 
so  that  all  blowing  agent  diffuses  from  the  two 
layers  to  the  core  layer. 

In  principle,  any  thermoplastic  resin  may  func- 
tion  as  a  synthetic  base  for  the  intermediate  layer 
of  the  foil  according  to  the  invention.  The  thermo- 
plastic  resin  of  the  intermediate  layer  is  preferably 
selected  from  the  group  consisting  of 
polyetherimide,  polycarbonate,  acrylate  polymers, 
styrene  polymers,  polyether  sulfone,  polyether  ke- 
tone,  polyether  ketone-ketone,  polyether-ether  ke- 
tone,  polyphenylene  oxide,  polyphenylene  sulfide, 
and  mixtures  of  two  or  more  of  these  synthetic 
materials.  Any  preference  is  to  a  large  extent  deter- 
mined  by  the  use  the  article  is  intended  for.  For 
use  in  fields  where  a  high  mechanical  load  of  the 
materials  may  occur,  or  where  strict  retirements 
are  set  as  to  the  fire-retardant  properties  of  the 
materials,  there  is  a  preference  for  polyetherimide, 
polycarbonate,  polyether  sulfone,  polyether  ketone, 
polyether  ketone-ketone,  polyether-ether  ketone, 
and  mixtures  of  two  or  more  of  these  synthetic 
materials. 

For  the  covering  layers,  preferably  the  same 
materials  are  used  for  the  impermeable  foil  as  for 
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is  then  provided  with  a  liquid  physical  blowing 
agent  by  impregnation  of  the  foil  with  the  liquid  or 
through  exposure  to  the  vapour  thereof.  Since  this 
method  is  rather  laborious,  it  is  not  preferred.  It  is 
also  possible  to  produce  a  foil  by  extruding  or 
otherwise  shaping  a  mixture  of  the  thermoplastic 
resin,  the  blowing  agent  and  any  other  components 
that  may  be  present.  According  to  a  third  method  - 
and  this  method  is  preferred  -  the  foil  can  be 
produced  by  the  method  of  'solvent  -  casting', 
wherein  a  solution  of  the  thermoplastic  resin  is 
formed  as  an  intermediate  layer.  Surprisingly,  it 
has  been  found  to  be  possible  to  form  the  inter- 
mediate  layer  by  applying  (pouring)  a  solution  of 
the  thermoplastic  resin  to  a  covering  layer,  and 
thereupon  providing  the  other  covering  layer  on  the 
intermediate  layer. 

The  blowing  agent  content  in  the  finished  foil 
may  vary  within  wide  limits.  The  lower  limit  is 
determined  by  the  fact  that  proper  bonding  re- 
quires  a  certain  degree  of  foaming.  Naturally,  this 
is  dependent  on  the  specific  combination  of  materi- 
als,  but  a  suitable  lower  limit  is  a  proportion  of  at 
least  0.5%  by  weight  of  blowing  agent,  calculated 
on  the  weight  of  the  thermoplastic  resin  and  the 
blowing  agent  together.  Typical  content  rates  range 
between  1  and  50%  by  weight.  The  upper  limit  is 
mainly  determined  by  the  fact  that  the  foil  must  still 
permit  handling  and  must  not  be  too  weak. 

Preferably  the  amount  of  blowing  agent  in  the 
intermediate  layer  of  the  foamable  foil  is  sufficient 
to  result  in  the  foil,  after  free  foaming,  having  at 
least  about  1  0%  by  volume  of  pores. 

A  suitable  method  results  in  a  foamable  foil 
comprising  from  about  50%  to  about  99%  by 
weight  of  thermoplastic  resin,  from  about  1%  to 
about  50%  by  weight  of  blowing  agent,  and  up  to 
about  15%  by  weight  of  one  or  more  additives 
selected  from  the  group  consisting  of  stabilizers, 
antioxidants,  fillers,  pigments,  flame-retardant  ad- 
ditives,  and  mixtures  thereof. 

The  blowing  agent  content  in  the  intermediate 
layer  is  higher  than  the  desired  final  content  in  the 
end  product.  The  magnitude  of  the  excess,  how- 
ever,  depends  to  a  great  extent  on  the  nature  of 
the  materials  and  the  structure  of  the  assembly. 
Generally,  the  magnitude  of  the  excess  will  be 
between  5  and  250%. 

After  manufacture  of  the  foil,  if  so  desired,  it  is 
cut  to  size  and  processed  further  or  stored.  When 
volatile  blowing  agents  are  used,  it  is  preferable  to 
provide  the  foil  with  a  protective  foil  of  a  different 
material,  which  is  preferably  hardly  permeable,  if  at 
all,  to  the  blowing  agent.  Suitable  materials  for  that 
purpose  are  the  known  barrier  materials  such  as 
EVA  and  co-extruded  multi-layer  foils,  for  example 
provided  with  at  least  one  layer  of  a  polyamide. 
According  to  a  preferred  embodiment  of  the  inven- 

tion,  the  foil  is  rolled  up  with  an  intermediate  layer 
of  a  different  synthetic  foil  which  is  impermeable  to 
the  blowing  agent. 

The  foil  obtained  using  the  method  according 
5  to  the  invention  can  be  employed  for  the  same 

uses  as  set  forth  in  European  patent  application 
345.855.  Examples  of  such  uses  are  the  so-called 
'hot-melt  adhesives',  filler  glues,  but  also  the  manu- 
facture  of  sandwich  materials  as  discussed  herein- 

w  before. 
One  method  of  making  the  foil  according  to  the 

invention  will  be  explained  and  illustrated,  by  way 
of  example,  with  reference  to  the  accompanying 
drawing,  diagrammatically  showing  the  basic  princi- 

rs  pie  of  a  method  according  to  the  invention. 
A  first  roll  1  ,  having  provided  thereon  a  foil  2  of 

material  for  a  covering  layer,  is  unrolled  in  the 
direction  of  the  arrow  8.  A  bottomless  trough- 
shaped  box  3  is  arranged  above  the  covering  layer 

20  4.  Provided  in  this  trough  is  a  liquid  solution  of  the 
synthetic  material  of  the  intermediate  layer.  The 
box  is  retained  in  position  by  means  not  shown. 
The  box  3  is  arranged  above  the  covering  layer  in 
such  a  manner  that  a  layer  of  the  solution  of  the 

25  desired  thickness  is  applied  to  the  covering  layer. 
This  may  for  example  be  a  thickness  of  75  urn. 
The  second  covering  layer  5  is  unrolled  from  roll  9 
and  applied  to  the  intermediate  layer  and  the  as- 
sembly  is  passed  and/or  compressed  between  two 

30  rollers  6  and  7. 
The  assembly  thus  obtained  may  then  be  cut 

to  size,  rolled  up  and/or  provided  with  a  foil  10 
impermeable  to  the  blowing  agent,  provided  on  the 
roll  11.  After  the  equilibrium  of  diffusion  has  been 

35  reached,  a  suitable  foamable  foil  has  thus  been 
obtained. 

The  invention  will  now  be  illustrated  in  and  by 
a  non-limiting  Example. 

40  EXAMPLE  1 

A  solution  consisting  as  to  30%  by  weight  of 
polyetherimide  (Ultem  (TM))  and  as  to  70%  by 
weight  of  dichloromethane  was  applied  with  a  thick- 

45  ness  of  75  urn  on  a  foil  of  75  urn  polyetherimide. 
On  the  liquid  intermediate  layer  one  similar  foil  was 
applied.  After  establishing  the  equilibrium  of  diffu- 
sion,  a  coherent  unfoamed  foil  of  a  dich- 
loromethane  content  of  approx.  23%  by  weight  was 

50  obtained.  Upon  heating  to  175°C  a  foam  was  ob- 
tained  of  a  thickness  of  approx.  4  mm  and  a 
density  of  75  kg/m3. 

EXAMPLE  2 

In  the  same  manner  as  described  in  Example  1 
an  unfoamed  foil  was  made,  which  foil  was  subse- 
quently  provided  between  two  layers  of  a  glass- 

55 
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fibre-reinforced  polyetherimide.  After  heating  in  a  9. 
mould  a  sandwich  construction  was  obtained,.  built 
up  from  three  layers  and  having  the  following  prop- 
erties: 

Weight:  5  10 
2.670  kg/m2 
Flexural  strength 
180  N/mm2 
Modulus  of  shear 
10  N/mm2  w 

A  method  according  to  any  one  of  claims  4-8, 
wherein  the  thermoplastic  resin  of  at  least  one 
of  the  covering  layers  comprises  fibres. 

10.  A  method  according  to  claim  1,  wherein  at 
least  one  of  the  other  covering  layers  consists 
of  a  foil  of  a  thermoplastic  synthetic  material 
that  is  reinforced  with  woven  fabric,  knitted 
fabric,  fibre  web  or  unidirectionally  applied  fi- 
bres. 

Claims 

1.  A  method  of  making  a  foamable  foil  of  at  least 
one  thermoplastic  resin  with  at  least  one  liquid 
blowing  agent  incorporated  therein,  said  meth- 
od  comprising  forming  the  thermoplastic  resin 
into  a  layer  between  two  foils,  said  resin  com- 
prising  an  excess  of  blowing  agent,  to  form  an 
assembly  comprising  at  least  an  intermediate 
layer  of  resin  with  blowing  agent  and  two  other 
layers,  whereafter  the  blowing  agent  partly  dif- 
fuses  from  the  intermediate  layer. 

2.  A  method  according  to  claim  1,  wherein  the 
two  other  layers  consist  of  a  material  per- 
meable  to  the  blowing  agent. 

3.  A  method  according  to  claim  1,  wherein  the 
material  permeable  to  the  blowing  agent  is  a 
polyester. 

4.  A  method  according  to  claim  1,  wherein  the 
material  of  said  other  layers,  which  material 
may  be  the  same  or  different,  is  a  thermoplas- 
tic  resin,  and  wherein  the  blowing  agent  partly 
diffuses  to  at  least  one  of  the  other  layers. 

5.  A  method  according  to  claim  4,  wherein  the 
materials  of  the  intermediate  layer,  which  com- 
prises  an  excess  of  blowing  agent,  and  of  said 
other  layers  are  the  same. 

6.  A  method  according  to  claim  4,  wherein  the 
materials  of  the  intermediate  layer  and  of  said 
other  layers  are  different,  and  the  blowing 
agent  is  a  softening  agent  for  the  materials 
used. 

7.  A  method  according  to  claims  4-6,  wherein  the 
excess  of  blowing  agent  is  such  that  after  the 
partial  diffusion  of  blowing  agent  from  the  inter- 
mediate  layer  to  the  other  layers,  the  entire 
assembly  forms  a  coherent  foamable  foil. 

8.  A  method  according  to  any  one  of  claims  1-7, 
wherein  the  thermoplastic  resin  of  the  inter- 
mediate  layer  comprises  fibres. 

11.  A  method  according  to  claims  1-10,  wherein 
the  thermoplastic  resin  of  the  intermediate  lay- 
er  has  been  selected  from  the  group  consisting 

75  of  polyetherimide,  polycarbonate,  acrylate 
polymers,  styrene  polymers,  polyether  sulfone, 
polyether  ketone,  polyether  ketone-ketone, 
polyether-ether  ketone,  polyphenylene  oxide, 
polyphenylene  sulfide,  and  mixtures  of  two  or 

20  more  of  these  synthetic  materials. 

12.  A  method  according  to  claims  4-11,  wherein 
the  thermoplastic  resin  of  said  other  layer  has 
been  selected  from  the  group  consisting  of 

25  polyetherimide,  polycarbonate,  acrylate  poly- 
mers,  styrene  polymers,  polyether  sulfone, 
polyether  ketone,  polyether  ketone-ketone, 
polyether-ether  ketone,  polyphenylene  oxide, 
polyphenylene  sulfide,  and  mixtures  of  two  or 

30  more  of  these  synthetic  materials. 

13.  A  method  according  to  any  one  of  claims  1-12, 
wherein  the  blowing  agent  has  been  selected 
from  the  group  consisting  of  solvents  for  the 

35  thermoplastic  resin,  physical  blowing  agents, 
liquid  chemical  blowing  agents,  water  and  mix- 
tures  of  two  or  more  of  these  blowing  agents. 

14.  A  method  according  to  claims  1-13,  wherein 
40  the  thermoplastic  synthetic  material  of  the  in- 

termediate  layer  is  polyetherimide  and  the 
blowing  agent  is  dichloromethane. 

15.  A  method  according  to  claims  1-14,  wherein 
45  the  blowing  agent  content  is  chosen  such  that 

the  foil,  after  free  foaming,  possesses  at  least 
1  0%  by  volume  of  pores. 

16.  A  method  according  to  claims  1-15,  wherein  a 
so  foil  is  made  consisting  as  to  50-99%  by  weight 

of  thermoplastic  synthetic  material,  1-50%  by 
weight  of  blowing  agent,  and  0-15%  by  weight 
of  additives  selected  from  the  group  of  existing 
stabilizers,  antioxidants,  fillers  such  as  fibres 

55  and/or  liquid  crystalline  polymers,  pigments, 
flame-retardant  additives,  other  inert  additives 
and  mixtures  of  two  or  more  of  the  compo- 
nents. 
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17.  A  method  of  making  a  sandwich  material,  com- 
prising  foaming,  through  heating,  a  foamable 
foil  obtained  using  the  method  according  to 
claim  10. 

5 
18.  A  foamable  foil  obtainable  by  the  process  of 

claim  10. 
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